Comparison of detecting sensitivities of different sizes of gold particles with electron-microscopic immunogold staining using atrial natriuretic peptide in rat atria as a model.
The detecting sensitivities of different-sized gold particles were compared in the localization of atrial natriuretic peptide (ANP) in rat atria. The secondary antibodies were goat antirabbit labeled with 5, 15, 30, or 40 nm colloidal gold diluted 1:2 to 1:100 in Tris buffer. The relative quantity of alpha-ANP immunoreactivity in specific granules was determined by subtracting the number of gold particles in 1 micron 2 nongranule area from that in 1 micron 2 granule area measured with a computerized image analyzer. The optimal dilution that achieved the maximal contrast between specific and background label was influenced by the particle size. Optimal dilutions were 1:80, 1:30, 1:20, and 1:5 for 5, 15, 30, and 40 nm gold, respectively. At optimal dilutions, the maximal detecting sensitivity (MDS) was in inverse proportion to the gold particle size; however, this relationship is not entirely linear. The ratio among the MDSs of 5, 15, 30, and 40 nm gold particles was approximately 34:9:3:2. A double immunogold staining was performed to localize alpha- and beta-ANPs with 15 and 5 nm gold, respectively. Both antigens were detected in the same granules. If the ratios established from the single staining data were used, the ratio between the alpha- and the beta-ANP antigens in the same granules was approximately 2.8:1. The data obtained in this study provide a useful reference for applications of immunogold electron microscopy in a quantitative manner, particularly for double immunogold labeling.